Abstract: With the development of economy and its balance with the needs of society, it becomes necessary to find objective common ground. Most of the tools of the social partnership include influencing the companies in order to reduce environmental impact. However, in practice many companies experience some financial pressure on their non-core activities dedicated to the improvement of the environmental situation in the territories where the industrial facilities are situated. In the "millennium of innovation" new advanced solutions for alternative energy are becoming available. The development of this area of investment is the only true vector of development and search for the points of contact between the economy and the environment. An index that can provide a comprehensive assessment of this comparison is an indicator of environmental and economic efficiency. This figure embodies the idea of the effectiveness of the new projects aimed at increasing both the energy and environmental efficiency and at improving the financial state of the company. For example, the implementation of facilities for recycling in order to obtain biofuel at a sugar plant makes it possible to reduce the consumption of the natural gas, decrease waste storage areas and improve the environmental situation in the area. This example shows a positive motion vector of a sugar plant in order to improve environmental and economic component of the plant's economic activities. Key words: Indicators, environmental and economic efficiency, waste management, sugar plants, biofuel.
Introduction
Many companies experience a wide range of problems. These problems can be grouped into different categories and groups, e.g. economic, energy, environmental, social etc. For the industrial enterprises energy consumption is one of the main expenditure items, as its share in the production costs can fluctuate from 1% to 50%. In addition, the government of the country in which the company operates may introduce certain limitations or raise the price of the energy consumption. Consequently, one of the main vectors of the companies' development in the last decade was the reduction in the consumption of the natural gas, oil, fuel or electricity.
The analysis of the agricultural and food sector of the economy allows to detect trends of transition to the alternative kinds of fuel or substitution of the traditional energy sources with the new ones. A good example of suchis the fact that sugar plants receive electricity from the combustion of biogas or biodiesel. Their production process, in turn, is based on recycling of the industrial waste: pulp, molasses, tops and other biological residues of the sugar production. In the production of sugar from sugar beet the output of the main product, i.e. sugar varies between 13-16%, which is an average indicator. Hence, the amount of waste can reach 85% of processed materials. Considering the possibilities of processing sugar beets in Ukraine we can roughly calculate the volume of alternative energy that the sugar industry can get from recycling of its own waste. Most of the production waste at the sugar plant cannot be an object of sale or processing. As a result, it is accumulated, contaminating the environment and groundwater, which, in turn, leads to the worsening of the population's living conditions (A Roadmap for a Living Planet, 2008). Consequently, it can be argued that waste recycling should address the following issues: providing a sugar plant with its own energy, improvement of the environmental situation, improvement of the working conditions and housing in the nearby towns.
By analyzing the scientific literature on the discussed subjects we were able to identify three groups of scientists and their research areas The concept of "efficiency" is quite widely disclosed in the currents researches, but there are a number of uncertainties. In particular, the terms of environmental and economic efficiency are used separately. The questions of the ecological efficiency are of a general nature and have a national approach. There are no clear indicators of the optimal values of a parameter for a particular group of companies, determined for the particular industries and enterprises. Other issues include the separation of the traditional economic sectors from the ones with the alternative energy and the absence of a unified approach to the environmental and economic efficiency as a complete index of the enterprise development. We will attempt to uncover this issue for the activities of a sugar plant on the example of waste recycling with the goal of obtaining biofuels. The purpose of the article is to determine the index of environmental and economic efficiency for the sugar plant, which is engaged in processing waste in order to obtain economic benefits, comply with the regulations, improve social conditions of the population on the territory where the sugar plant is situated and reduce the environmental impact.
Method
The theoretical and practical basis of the article was formed by the following methods: 1) dialectical and abstract-logical -in generalization of the theoretical and methodological principles in the interpretation of the essence of the concept of "environmental and economic efficiency"; 2) development of block diagrams -in the construction of schemes of the impact of factors on the environmental and economic efficiency of recycling; 3) the method of grouping -in determination of the relationship between the factors and productivity of the biofuels' production; 4) abstract and logical -in justifying proposals to increase environmental and economic efficiency of recycling at the sugar plants.
Results
More than 145 million tons of sugar (sucrose) is produced yearly in about 120 countries; open pan (artisanal) sugar production in Asia probably adds more than ten million tons to this total. Annual consumption is expanding each year by about two million tons. Around 60-70 percent is produced from sugar cane with the remainder being produced from sugar beet (Sugar and the environment Encouraging Better Management Practices in sugar production, 2015).
Any economic activity, whether it is the production of goods and services or their consumption, involves using our natural environment. There are many ways of using nature. Materials are withdrawn from nature as raw materials, areas are used as a location for economic activities, and for the discharge of residuals and pollutants nature is used as a sink, i.e. substances are taken up by nature. However, the environment provides various inputs -in the form of (non-produced) goods or services -to economy which are essential for the generation of economic output (Höh, Scoer and Seibel, 2001 ).
We will now analyze the approaches to determine environmental efficiency and indicators for measuring it separately. The elements for eco-efficiency in the business sector are:
-Reducing material requirements for goods and services -Reducing energy intensity of goods and services -Reducing toxic dispersion -Enhancing material recyclability -Maximizing the sustainable use of renewable resources -Extending product durability -Increasing the service intensity of goods and services. In the process of sugar production, a large share of the cost is the use of natural gas, and, as a result, industrial pulp with the high content of carbohydrates and increased acidity is obtained. In fact, the industry depends on most of our limited resources, and in the production process leaves residues that carry a high threat to the environment, but the only effective way of its utilization is processing into biofuels. We support the concept that in the agricultural sector unsustainable developments are the loss of jobs, increasing energy consumption, an increasing burden on water and ground soil, declining food quality and the loss of decentralized supply structures (Hinterberger and Schneider, 2001) .
A number of measures can be suggested: -Improve regional marketing, co-ordination and an image of the regional agricultural sector. -Consumers should be well informed about the quality of regional goods and regional advantages. -Development of financial aid programs.
-Regional and ecological training of the farmers -Stimulation of regional networks between farmers and processing enterprises in order to make use of synergy effects and to establish a quality management. -Regular regional fairs for the creation of the new business and customer relations within the region.
Eco-efficiency focuses as well on creating additional value by better meeting customer's needs while maintaining and reducing environmental impact. Eco-efficiency is as valid for small business and developing countries as it is for large multinationals. Its essence is contained in seven simple guidelines:
-reduce the material intensify of goods and services; -reduce the energy intensify of goods and services; -reduce toxic dispersion -enhance material recyclability; -maximize sustainable use of renewable resource; -extend product durability; -increase the services intensify of products (DeSimone and Popoff, 1997) . Sometimes the environmental efficiency is identified with the energy efficiency. These concepts, although related, are different, as the former is broader and includes the latter. Of course, there is a clear effect and rewards of the energy efficiency (EPA, 2015): reduces customer energy bills; gives customers greater control over energy costs; performs at a lower cost than new energy supply from new power plants in many cases; reduces air pollution and greenhouse gases; can create jobs and improve state economies.
Consequently, the conditions to improve environmental and economic efficiency at the sugar plant are: 1) intensifying the use of inputs, from which sugar, molasses and pulp is obtained; 2) intensive production expansion due to the additional activities; 3) waste recycling instead of utilization in cesspools with causing environmental damage; 4) use of biofuels (biodiesel and biogas) as alternative kinds of resources.
After analyzing the domestic and foreign authors' approaches to determining the nature of environmental and economic efficiency as a category, which is currently of high importance, we conclude that these approaches do not allow distinguishing clearly a unified methodology for calculating the integral indicator for the sugar plant. Methodological approaches to the concept of environmental and economic efficiency are uncertain, and we believe that it is necessary to use the following indicator, which comprehensively covers the problem of increasing environmental and economic efficiency of waste recycling. This indicator consists of three main units and is calculated using the formula (1) below. Economic component is a calculation of alternative benefits gained by obtaining the plant's own energy resources, social component (or mixed) is a reduction of environmental and economic burden with reducing waste, and the latest -environmental component -is a reduction of emissions into the atmosphere due to the use of biofuels. We propose to calculate this indicator using data of processing wastes of sugar production into biofuel.
In the conditions of transformation and structural shifts of the economy weight coefficients are used for this index for different types of businesses, industries, and comparison of this indicator for different types of analysis. Typical weight coefficients are given in Table. 1; these factors are examined in the light of the structure of indicator.
The author proposes a general approach to the methodology for determining the environmental and economic efficiency using the structure that is above:
where:
-weight coefficients for the indicator; g n P -selling price of natural gas in a sugar factory covering all taxes and fees, transportation, etc., UAH per thousand cubic meters; bg o C -own biogas production cost considering operating and capital expenditures on its production, UAH per thousand cubic meters; g pr Сons -total consumption of gas required for the functioning of the plant, thousand cubic meters; TC -total expenses on the production of realized production, UAH; w recr C ∆ -savings on storage, transportation and utilization of wastes, UAH; 2 CO E ∆ -reduction of carbon dioxide emissions due to the use of biogas, banned expenditures, reduction of fines and payment of environmental taxes, UAH.
Discussion
The model completely characterizes both economic and environmental component of the indicator. It should be noted that economic efficiency of recycling is quite a significant indicator, because efficiency without the direct impact on the financial result cannot be counted. Any project can be implemented if there is a high probability of obtaining future benefits that must be greater than alternative investments for the same investment risk.
